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Abstract 
Background: Improving the health and well‑being of the whole population requires that health inequities be 
addressed. In an era of unprecedented international migration, meeting the health care needs of growing multicul‑
tural or multiethnic societies presents major challenges for health care systems and for health researchers. Consider‑
able literature exists on the methodological and ethical difficulties of conducting research in a cross‑cultural context; 
however, there is a need for a framework to guide health research in multicultural societies.
Methods: The framework was informed by “research on research” that we have undertaken in community and pri‑
mary health care settings in Sydney, Australia. Case studies are presented as illustrative examples.
Results: We present a framework for preferred practices in conducting health research that is culturally informed, 
high‑quality, safe, and actionable.
Conclusions: The framework is not intended to be universal, however many of its aspects will have relevance for 
health research generally. Application of the framework for preferred practices could potentially make health research 
more culturally competent, thus enabling enhanced policies, programmes and practices to better meet population 
health needs. The framework needs to be further tested and refined in different contexts.
Keywords: Multicultural, Research, Ethnic minorities, Culturally and linguistically diverse, Cultural competence, 
Community‑based research
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Background
Modern Australia, established on the lands of Aborigi-
nal and Torres Strait Islander peoples, is an “immigration 
nation” and one which is becoming increasingly cultur-
ally diverse [1]. Through successive waves of migration, 
particularly since the Second World War and the end of 
the White Australia Policy [2], this former British colony 
has evolved into a nation of over 25 million people from 
over 190 different countries and 300 different ancestries, 
with over 300 separately identified languages spoken at 
home [3].
Australia’s health system is considered one of the best 
in the world [4]. It is supported by a broad national pro-
gramme of health and medical research that includes 
biomedical science, clinical medicine and science, public 
health and health services [5]. Meeting the health care 
needs of a growing multicultural society presents a major 
challenge for the health system and, therefore, for health 
researchers.
In this article we present a framework for preferred 
practices to guide health research that is culturally 
informed, high-quality, safe, and actionable; illustrating 
it with examples from our own work in Sydney, Austral-
ia’s largest and most multicultural capital city. Research 
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in a multicultural context may be inclusive (research 
which does not systematically exclude people from cul-
turally and linguistically diverse (CALD) backgrounds, 
especially those with low English proficiency) or tar-
geted (research which specifically targets people from 
CALD backgrounds and their communities)—see Box 1 
for additional definitions. Our focus here is on targeted 
research in community and primary health care set-
tings. We suggest that successful research is conducted 
by a culturally competent research team that addresses 
systemic health inequities and community needs, being 
mindful of the power differentials involved. Challenges to 
incorporating these elements as part of routine practice 
are discussed.
Box 1: Definition of terms
We use the following terms as they are commonly 
defined in Australian Government policy and health 
research:
Multicultural is a term that recognizes Australia’s 
culturally diverse population; is based on the shared 
values of respect, equality and freedom; and recog-
nizes the need for shared rights and responsibilities 
[1].
Culturally and linguistically diverse (CALD) refers 
to “the non-Indigenous cultural and linguistic groups 
represented in the Australian population who identify 
as having cultural or linguistic connections with their 
place of birth, ancestry or ethnic origin, religion, pre-
ferred language or language spoken at home” (p. 3) 
[12].
Community is a group of people sharing common 
interests, perspectives, values and/or approaches but 
not necessarily a geographic association [29].
Consumers are “patients and potential patients, car-
ers, and people who use health care services” (p. 6) 
[29].
Multicultural landscape
As at the 2016 Census, 28% of Australia’s population 
were born overseas, [3] a level that is higher than most 
countries within the Organisation for Economic Co-
operation and Development (OECD) [6]. Another 21% of 
the population had one or both parents who were born 
overseas [3]. Permanent migrants enter Australia via one 
of two formal programmes, the Migration Program for 
skilled and family migrants, or the Humanitarian Pro-
gram for refugees and those in refugee-like situations [6]. 
Recent years have seen increasing numbers of temporary 
migrants eligible to stay long-term (12 months or more) 
including students, temporary workers, and working-hol-
iday makers.
Most migrants move to capital cities mirroring the 
global trend to urbanization [7]. In 2016, the population 
of Greater Sydney was 4,823,991, of whom 42.9% were 
overseas-born and 41.6% spoke a language other than 
English at home [8]. The most common overseas coun-
tries of birth were China 4.7%, England 3.1%, India 2.7%, 
New Zealand 1.8% and Vietnam 1.7% [8]. Languages 
other than English spoken at home included Mandarin 
4.7%, Arabic 4.0%, Cantonese 2.9%, Vietnamese 2.1% 
and Greek 1.6% [8]. Almost one in five people (18.6.%) 
born overseas arrived between 2011 and 2016, and 14.6% 
reported they were not proficient in English [9].
Health research landscape
Successfully addressing the needs of disadvantaged or 
marginalized groups (populations outside the main-
stream society) will contribute to improved health for the 
whole population [10]. In Australia in recent years, most 
attention and an increasing amount of health research 
has properly focussed on Aboriginal and Torres Strait 
Islander peoples where the greatest health disparities 
exist [11]. CALD populations are a heterogeneous group 
and their health is affected by a range of factors including 
migration and settlement experiences, unfamiliarity with 
the health system, and level of English proficiency [12].
Inequities in the health care experiences of people with 
low English proficiency compared to the general popula-
tion have been linked to increases in medical errors, hos-
pital length of stay and readmissions [13–15]. Culture and 
language also affect how people understand and manage 
their health and access services, including experiences 
of racism and discrimination [16]. Certain country of 
birth groups have increased risk factors such as smok-
ing, obesity, inadequate physical activity and increased 
rates of coronary heart disease and diabetes, compared 
to the general population [12]. The NSW Health Plan for 
Healthy Culturally and Linguistically Diverse Communi-
ties 2019–23 recognizes the need to address these health 
inequities and outlines a vision for  "an equitable, acces-
sible and safe health system that ensures cultural and 
linguistic diversity is recognized and addressed in policy 
development, service planning and delivery” (p. 5) [12].
Accurate and meaningful data are essential to identify, 
understand and address health disparities. Both inclu-
sive and targeted research are required. Traditionally, 
CALD populations have been under-represented in Aus-
tralian health research [17, 18]. A review of Australian 
Research Council (ARC) and National Health and Medi-
cal Research Council (NHMRC) funded initiatives from 
2002 to 2011 found only 7.8% of ARC people-focused 
projects and 6.2% of NHMRC people-focused projects 
were migrant-related [19]. A title scan of 500 NHMRC 
Project Grants from 2015 to 2019 undertaken by the 
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authors revealed that less than 1% identified CALD popu-
lations as the project’s focus [20]. Having a preferred lan-
guage other than English has been identified as a primary 
reason for the exclusion of people from CALD back-
grounds in cancer research [21]. Australian health data 
sets, health data collections and population surveys con-
tain several indicators of cultural and linguistic diversity 
[22]. In the state of New South Wales, “country of birth” 
and “main language spoken at home” have been the most 
commonly used variables in health research [23].
Cross-cultural research in multicultural and multi-
lingual settings presents numerous methodological and 
ethical challenges [24–26]. Barriers to CALD consumer 
and community involvement include research that is not 
culturally appropriate, participatory or respectful of their 
needs [26]. These barriers have been well documented 
internationally [27]. Since 2006, the NHMRC has pub-
lished three important resources in this area, the first 
being Cultural Competency in Health: A guide for policy, 
partnerships and participation [28]. The Statement on 
Consumer and Community Involvement in Health and 
Medical Research, co-authored by the NHMRC and the 
Consumers Health Forum of Australia, aims to guide 
research institutions, researchers, consumers and com-
munity members in the active involvement of consum-
ers and community members in all aspects of health and 
medical research [29]. The National Statement on Ethical 
Conduct in Human Research 2007 (Updated 2018) makes 
several references to respect for cultural diversity and 
calls for researchers to reflect on the social and cultural 
implications of their work [30].
Methods
The framework for preferred practices, which was 
informed by the authors’ collective experiences conduct-
ing multicultural health research over several decades, 
was developed and refined over three half-day meetings. 
Our academic qualifications include applied anthropol-
ogy, social work, psychology, health promotion, applied 
social research and public health (see Authors’ infor-
mation). Our professional experience includes roles in 
health service management, clinical services, multicul-
tural services, hospitals and community health, develop-
ing and delivering cultural competence capacity building, 
public policy, health service research, social research, 
evaluation, and consulting.
The process for developing the framework was 
informed by interpretive description [32]. We had two 
aims for enhancing the validity of the framework devel-
opment. The first was to ensure representative credibil-
ity, so that the data (case studies) were representative of 
the phenomenon described, that is, culturally compe-
tent health research in a multicultural society [32]. The 
second was interpretive authority (Altheide and Johnson 
1994), so that we can be confident that the understand-
ings described represented more widespread truths [33]. 
We addressed these aims through two one-day work-
shops between the authors, review of case studies and an 
iterative, collaborative drafting process.
The process began with us reflecting on success-
ful culturally competent projects in which we had been 
involved, both together and separately. From these, a 
number were selected as case studies for further scru-
tiny at two one-day workshops, with consideration given 
to aims, methods, findings, and significance and impact. 
The case studies were then reviewed by the authors to 
identify common higher-order factors that enhance the 
conduct and impact of this type of research, based on an 
interpretative description approach [34]. Four of the pro-
jects are described in Tables 1, 2, 3 and 4.
Interpretative description is well suited to the approach 
taken in developing this framework because it avoids 
simple description in favour of explanations that draw 
on experience and contextual knowledge as interpreta-
tive filters [35]. Rigour was enhanced through describ-
ing our line of reasoning in developing the framework 
and describing our context and process; and ensuring 
our claims. Whilst we make our claims in the context 
in which we have undertaken this work, it is hoped that 
they are more broadly relevant [34].
Results
Figure  1 presents a framework for preferred practices 
in conducting culturally competent health research in a 
multicultural society. As far as we know, it is unique in 
explicitly linking culturally competent research prac-
tices and outputs with evidence-based enhancements to 
policy and health care to deliver better health outcomes 
for CALD communities. Enhancements may take many 
forms such as targeted funding, multisector partnerships 
and culturally tailored services and health promotion 
(Tables 1, 2, 3 and 4 provide examples). The key frame-
work elements and their interrelationships are discussed 
in detail below, following an explanation of how the 
framework was developed.
The framework is offered as a guide for targeted 
research with CALD communities in countries such as 
Australia, particularly in community and primary care 
settings. It is not intended to represent a gold standard or 
to be prescriptive as the elements may operate differently 
in different contexts, including research with indigenous 
peoples such as Aboriginal and Torres Strait Islander 
peoples where there are distinct needs and considera-
tions [31].
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Elements and illustrative examples
As depicted in Fig.  1, the preferred practices include 
assembling a culturally competent research team and 
addressing health inequities, community needs, and 
power differentials. In Tables  1, 2, 3 and 4 (covering 
research overview, conduct and outcomes) we show how 
these practices contribute to research that is culturally 
informed, high quality, safe and actionable. In the inte-
grated narrative below the key concepts are bolded.
A culturally competent research team (including 
investigators, clinician researchers and research assis-
tants) has sufficient capability to identify the language, 
cultural and other barriers to research participation 
within the community and to ensure that, jointly, they 
have the right mix of skills, experience and resources to 
undertake the research. It is also sensitive to gender, reli-
gious and social-political issues in the target communi-
ties. In the Fear and Shame study [36, 37] (Table 1), the 
research team included clinician researchers (with the 
language skills and cultural background of the commu-
nity) and bilingual/bicultural research assistants (BRAs). 
Team building included mentoring clinician research-
ers and training BRAs to undertake in-language data 
collection. In the longitudinal study of refugee children 
[38–40] (Table  2), the research team comprised clini-
cian researchers supported by professional health care 
interpreters (HCIs). Team composition was influenced 
by the number of community languages spoken (10), 
lack of BRAs from those communities, and the prefer-
ence to use HCIs for clinical assessments. The use of cli-
nician researchers, able to respond to identified health 
needs and provide culturally responsive and supported 
referrals, enhanced safety for these vulnerable families. 
In the Chinese Get Healthy Service (GHS)  [41, 42] and 
waterpipe smoking studies [43, 44] (Tables 3 and 4), the 
research teams included one or more BRAs with estab-
lished community networks who were trained in recruit-
ment, consent and conduct of focus groups. BRAs also 
contributed to the validation and contextualization of 
research findings.
Building a culturally competent research team 
strengthens research capacity within the health system 
(clinician researchers and HCIs) and the community 
(BRAs). Through mentoring and training, experienced 
researchers support other team members to contribute 
to the research being of high quality, that is, rigorous, 
transparent, reproducible and respectful of participants 
and the wider community. In turn, researchers benefit 
through enhanced understanding of the community. We 
recommend a community advisory group be established 
as part of governance arrangements and to optimize 
opportunity for research to be culturally informed and 
actionable.
Table 3 Example 3: Chinese Get Healthy Service (CGHS)
Overview of the research How we conducted the research Outcomes
Effectiveness of the NSW Get Healthy Informa‑
tion and Coaching Service among Chinese 
communities [41, 42]
This qualitative study explored participant and 
stakeholder perceptions of the GHS with 
Chinese (Mandarin and Cantonese speaking) 
communities in Sydney. This complemented 
a broader quantitative study of the service
The CGHS is a cultural adaptation of an existing 
GHS programme. It is a free telephone‑based 
lifestyle programme, provided over a 6‑month 
period by qualified bilingual/ bicultural 
coaches. The programme offers resources 
in Simplified and Traditional Chinese and 
is promoted through Chinese community 
organizations and networks
Funding source:
NSW Office of Preventative Health
Recruitment and consent: A trained bilingual 
research assistant (BRA) recruited Mandarin and 
Cantonese speaking GHS participants who had 
completed the programme through participant 
registration lists. Participant information and con‑
sent forms were translated into Simplified and 
Traditional Chinese by a nationally accredited 
translator. Chinese general practitioners, commu‑
nity workers and health professionals were also 
recruited by the BRA to participate in stakeholder 
interviews
Data collection and analysis: Two CGHS partici‑
pant focus groups (6–8 participants per group) 
were conducted by the BRA in Cantonese and in 
Mandarin, with the support of a bilingual scribe. 
The focus groups were audio recorded, tran‑
scribed into Simplified and Traditional Chinese 
and then translated into English. Transcripts, 
concepts and translations were checked by 
the BRA. Thirteen stakeholder interviews were 
conducted in English by the research team. The 
interviews were audio recorded and transcribed. 
Two bilingual coach reports were also obtained 
and analysed together with the interviews and 
focus groups. Transcripts were coded according 
to patterns in the research with research team 
members and BRA collectively validating the 
codes
Findings: Programme participants reported they 
formed positive relationships with bilingual 
coaches who provided culturally appropriate 
practical support. Contrary to concerns raised 
by stakeholders, participants were able to set 
goals and complete the programme. Partici‑
pants also reported that GHS assisted them in 
increasing healthy eating and physical activity; 
achieving healthy weight; and improving 
chronic health conditions
Significance and impact: Results of the study 
informed further refinement of CGHS and pro‑
vided an evidence base for cultural adaptation 
of GHS into other language and cultural groups
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Community need can be understood in relation to 
comparative need (comparisons across communities); felt 
need (consumer or community stated needs); normative 
need (defined by expert/health professional opinion); and 
expressed need (derived from service utilization) [45]. 
In our examples, we were primarily responding to com-
parative needs or health inequities, that is, differences in 
health status, access to health care or the distribution of 
health resources [46], and felt needs; although these also 
aligned with normative and expressed needs.
The Fear and Shame study evaluated an innovative 
applied theatre intervention to reduce barriers to access-
ing professional care, low levels of mental health literacy 
and high levels of stigma around mental illness within 
the Macedonian community. It followed earlier research 
in which community members reported a reluctance to 
use mental health services [37]. The Chinese GHS study 
evaluated the language and cultural adaptation of a main-
stream programme to inform modifications to increase 
its accessibility and acceptability. The community had 
expressed an interest in participating in the programme 
but were reluctant to engage through HCIs with Eng-
lish-speaking coaches. The waterpipe smoking study 
responded to high waterpipe smoking rates in the Ara-
bic-speaking community and increased risk of a range 
of health conditions including lung cancer, as well as 
the community’s request to address growing use among 
young people.
We acknowledge the differences in power between 
researchers and CALD communities, reflected in the 
ability to make and influence decisions about research 
questions and design as well as interpretation and dis-
semination of findings, and who benefits. Safety operates 
not only at an individual level but also at a community 
level. Within the context of this article, it refers both to 
the additional safeguards required for vulnerable popula-
tions (e.g. refugee children) and to building community 
confidence that the research will be conducted respect-
fully and will not be harmful. In areas in which health 
inequities exist, there is a risk that, in trying to highlight 
legitimate health needs, the research itself can reinforce 
negative stereotypes and contribute to stigma and dis-
crimination experienced by the community. A commit-
ment to feeding back the results of the research, and to 
act on the findings, further enhances community trust 
and safety.
A key feature of the illustrative examples is the endur-
ing partnerships between researchers, health services 
and multicultural community organizations that have 
spanned multiple phases of research and research trans-
lation. In the Fear and Shame project, involvement of 
community partners included co-design and co-pro-
duction of the intervention (the play was produced and 
performed by the Australian Macedonian Theatre of Syd-
ney), as well as the evaluation. In the longitudinal study 
of refugee children, existing relationships facilitated 
community and service system trust and acceptance 
Table 4 Example 4, Waterpipe smoking
Overview of the research How we conducted the research Outcomes
Shaping interventions to address waterpipe 
smoking in Arabic‑speaking communities in 
Sydney, Australia: a qualitative study [43, 44]
This study explored the perceptions and cultural 
meaning of waterpipe smoking in Arabic‑
speaking communities. Focus groups were 
chosen as the preferred method to under‑
stand the range of experiences and diversity 
of perceptions held about waterpipe smoking 
within a diverse community
Focus groups were offered in Arabic and/or Eng‑
lish, acknowledging the language preferences 
of first and second/third generation migrants
Funding source:
South Eastern Sydney Local Health District
Recruitment and consent: Four BRAs, recruited 
through existing networks, were trained in 
conducting and recording focus groups. Using 
a convenience sampling approach, focus 
group participants were recruited by BRAs 
from Arabic‑speaking community groups 
and networks. All participants who expressed 
interest in participating in the focus groups 
were included. Participant information sheets 
and consent forms were translated by a 
nationally accredited translator into Arabic
Data collection and analysis: Ten focus groups 
were conducted, 8 by the BRAs (Arabic and/or 
English) and 2 by the research team (English), 
and included a total of 88 participants. Two 
facilitators were present at each focus group. 
Notes were taken during the focus groups and 
provided to the research team. Focus groups 
were audio recorded where all participants 
agreed; participants in some groups were 
uncomfortable with this so only written notes 
were taken. The themes and subthemes from 
the focus groups were presented at a meeting 
with BRAs to validate and contextualize the 
key findings
Findings: Waterpipe smoking was reported to be 
widely practiced within the community and 
was related to feelings of cultural identity and 
belonging. The study highlighted the miscon‑
ceptions that exist within communities about 
the health impacts of waterpipe smoking. 
Eleven themes were identified from the data 
relating to the perceptions of waterpipe smok‑
ing and possible health promotion interventions
Significance and impact: This was one of the first 
Australian studies that explored the perceptions 
and cultural meaning of waterpipe smoking 
in Arabic‑speaking communities. The findings 
informed a culturally responsive health promo‑
tion campaign to raise awareness of the harms 
of waterpipe smoking in young people from 
Arabic‑speaking communities. The Shisha No 
Thanks project employed co‑design and co‑
production of social media messages to address 
myths about the perceived relative safety of 
waterpipe smoking compared with cigarettes, 
and encouraged community conversations to 
challenge prevailing perceptions
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of the research, as well as uptake of supported referrals 
following the assessments. Feedback to the community 
and service system emphasized the protective factors 
and positive trajectories for the majority of the cohort. 
Community organization involvement has also facilitated 
co-design in the research translation phase. In the water-
pipe smoking study, community members co-designed 
social media messages and appeared in videos and social 
Context in which the framework 
was developed:
• unprecedented international 
migration and displacement
of people globally
• increasing population diversity 
and changing health needs
within countries
• methodological and ethical 
challenges associated with 
cross-cultural research













Culturally informed + High quality + Safe + Actionable
That enables
Enhanced policies, programs and practices
Which leads to
Improved experiences and outcomes for consumers, families and communities 
How the framework was
developed: 
• research on research in 
community and primary 




• case studies as
illustrative examples
Fig. 1 A framework for preferred practices in conducting culturally competent health research in a multicultural society.
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media clips to raise awareness of the harms of waterpipe 
smoking.
Communities are interested in prompt responses to 
issues identified in research and research translation was 
an explicit goal in each of our illustrative examples. The 
findings from our studies were able to directly inform 
future health promotion initiatives (Fear and Shame; Chi-
nese GHS and waterpipe smoking studies); health policy 
and health service delivery (longitudinal study of refugee 
children). Addressing community need, establishing trust 
and building community capacity to participate in the 
research increased the acceptability of research findings 
and enhanced our ability to take action.
Discussion
Barriers to migrants and refugees becoming involved 
in health research mirror those experienced in access-
ing timely and appropriate health care. They include 
language and cultural barriers; lack of knowledge and 
experience with the health care system; lack of trust in 
government services; concerns about confidentiality and 
privacy (including implications for current or future visa 
applications for family members, especially for recent 
arrivals and refugees); and lack of cultural competence 
among research teams.
Meaningful culturally informed health research is 
predicated on trust and understanding on the part of 
the community: trust that researchers will make efforts 
to understand people from CALD backgrounds’ lived 
experiences and worldviews; trust that information will 
not be misinterpreted or misrepresented; and trust that 
the research will not harm culture itself, as has been 
suggested elsewhere [47, 48]. It involves ensuring har-
monized, mutual benefit between communities and 
researchers, investing time in respectful relationships, 
transparency, and processes to support this [49]. Intrinsic 
to such research is long-term engagement with commu-
nities and commitment to community-based participa-
tory research [50].
Research organizations, including funders, universities 
and ethics committees, have a critical role, because they 
provide the authorizing environment, resources and pro-
cesses that enable culturally competent health research 
to occur [51]. In the field, additional time and resources 
are usually required to undertake research that addresses 
the elements of this framework. Targeted community-
based research presents many challenges, and innovative 
approaches are often required. Practical issues for con-
sideration include: time required to develop meaningful 
partnerships, defining and describing the target group 
(e.g. statistical indicators or self-reported identity); lack 
of translated and cross-culturally validated standardized 
measures; cost and availability of accredited HCIs and 
translators; and other settlement priorities (e.g. employ-
ment and education) taking precedence for communi-
ties [50, 52]. Seeding grants and small pilot studies have 
a place but are no substitute for sustained support to 
undertake long-term research across multiple sites and 
communities [18].
All health and medical research requires infrastruc-
ture and research capacity building. Training researchers 
and consumer/community representatives is particu-
larly important. Even bilingual/bicultural researchers 
are at a disadvantage when it comes to their linguistic 
and cultural knowledge in a multicultural context. Con-
sumers need to be inducted into the world and lan-
guage of research, and supported to be involved [25]. An 
understanding of the framework for preferred practices 
will assist ethics committee members when reviewing 
applications.
All research takes place within broader systems of 
gender and sociopolitical environments [29, 30]. We do 
not wish to minimize the importance of the social deter-
minants of health in producing and reproducing health 
inequities [53]. On the contrary, we would argue that 
cultural differences need to be understood alongside gen-
der, educational status and socioeconomic status [54]. 
This highlights the importance of a culturally competent 
research team and community partners in interpreting 
study results and considering their implications. We are 
also conscious of the need to recognize the protective 
aspects of culture. Culture should not be problematized 
by health services or health researchers. Culture provides 
shared meaning and identity, as well as enabling mecha-
nisms for material support. Further, culture is not static 
but ever-changing, as is the multicultural profile of Aus-
tralian society. The status and recognition of marginal-
ized groups within Australia has varied markedly over 
time [2]. Refugees constitute an especially vulnerable 
group given their previous exposure to human rights 
violations [38]. Research protocols must ensure that the 
rights and well-being of refugee participants are prior-
itized and that they are not re-traumatized through their 
participation.
Conclusions
Much remains to be done to better ensure that health 
research meets the needs of our multicultural societies. 
The equitable provision of health care to the whole popu-
lation requires much greater investment in inclusive and 
targeted research with people from diverse backgrounds. 
Such research is both challenging and rewarding; it is 
essential for evidence-based policy and programme 
development. This framework represents a first step 
towards articulating and supporting preferred practices 
for targeted research with CALD communities, based on 
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the authors’ experiences in community and primary care 
settings in Sydney, Australia. As such it is not intended to 
be universally applied, although many of its aspects will 
have relevance for health research generally. The frame-
work needs to be further tested and refined in different 
contexts.
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